The paper discusses recent drastic changes in the composition of Polish gammarid fauna, that occurred at the end of 20th century. This change was caused by the invasion of five alien speciesfour of Ponto-Caspian origin (Dikerogammarus haemobaphes, D. villosus, Obesogammarus crassus and Pontogammarus robustoides) and one of American origin (Gammarus tigrinus). Probable invasion routes are presented. Contents Abstract 115
Introduction
The area of Poland belongs nearly entirely to the Baltic Sea basin, and some 90% of this territory belongs to the Oder and Vistula drainage systems. Only the minor part of northern Poland is drained by smaller rivers emptying directly into the Baltic Sea.
Until recently gammarid species were usually recognised as members of the extra-large family Gammaridae. Amphipod genera ascribed to this family sensu Stebbing (1906) appeared to be really not related to each other, however this old familial arrangement, especially of freshwater, Holarctic Amphipoda, persisted very long. Stock (1968, 1974) , Karaman (1977) , Bousficld (1977 Bousficld ( , 2001 and Barnard & Barnard (1983) made attempts to group the phyletically related "gammarid" taxa using much more detailed morphological analysis.
Starting from the fundamental paper by Sars (1894) (1895) the Martynov (1924) commented some special morphological features of many "gammarids" of the so called Ponto-Caspian complexthe features that he has named "pontogammarisation". Stock (1974) Barnard & Barnard (1983) .
Our department has studied for several decades the gammarid fauna of Poland. We have collected and determined altogether some 60,000 individuals in about 1200 samples taken in the whole country.
The data obtained till 1990 were summarised in two monographs by Jazdzewski (1975) and Jazdzewski & Konopacka (1995) . At that time Polish gammarid fauna encompassed 15 gammarid species.
Results of our recent studies (1997) (1998) (1999) (2000) (2001) , focusing on large rivers (more than 100 samples collected, altogether around 3000 specimens), together with the results obtained by Gruszka (1995 Gruszka ( , 1999 in the Oder estuary, allowed to enrich the list of Polish gainmarids with 5 alien species, and to recognise their most probable invasion routes.
Review of recent immigrants
Dikerogammarus haemobaphes (Eichwald, 1841) For the first time in the Baltic Sea basin, the species was recorded in Poland in 1997 (Konopacka 1998 Konopacka (2000) .
Recently, we discovered large population of D.
haemobaphes in the Vistula Lagoon, Gruszka (2000) and Muller et al. (2001) Arndt 1965, Jazdzewski 1975, and  unpubl. observations).
Discussion
There are several possibilities for gammarid species to extend their original distribution areas. Quite natural way is their upstream migration, especially in large rivers. Segerstrale (1954) 1990 , Ficek & Ficek 1994 . This rise in the salinity" of such rivers like Vistula and Oder would finally reach the "critical point" allowing several species of oligohaline preferences to start their rather quick conquest of new basins. Obviously the increasing transport is also responsible, but when looking for a "trigger" of these invasions and attaining rich populations in the whole river flows in 
